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(54) ANTENNA DEVICE FOR WRISTWATCH TYPE RADIO EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
device for a wristwatch type radio equipment to secure 
the high antenna gain and directivity when it's worn on a 
human body. 

SOLUTION: This device includes a wristwatch body 2 
which is mounted on an arm 4 via a band 3, a helical 
antenna part 1 which is placed on the upper surface of 
the body 2, a transmission line 5 which transmits and 
receives the signals to and from the part 1 and a main 
printed board 6 which contains a radio circuit. In such an 
arrangement, the effect given to the internal radio circuit 
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is reduced and the high antenna gain and directivity are ensured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is constituted so that the wireless engine performance 
stabilized in the condition of having mainly equipped the arm about antenna equipments for wrist watch 
mold walkie-talkies, such as PHS, can be secured. 
[0002] 

[Description of the Prior Art] As antenna equipment for wrist watch mold walkie-talkies used equipping 
an arm, in order to secure small or portability, the approach of mounting in the interior of a band and the 
approach of building in the interior of a housing are proposed. As an example constituted inside a band, 
as shown in JP 5 61-181203,A, JP,7-32 1 689 5 A, and JP 5 8-307129,A, as shown in JP,3-181208,A, JP,5- 
34 46 5 A 5 and JP,5-276056,A, the monopole antenna, the half-wave length dipole antenna, and the 
method of mounting a slot antenna and a loop antenna in the interior of a band are proposed further. 
Generally, this monopole antenna, a dipole antenna, and a loop antenna consist of conductors which 
have plasticity, such as a thin piece of a tabular metal, and are connected to the wireless section inside 
the body of a wrist watch through the interior of a band. 

[0003] Moreover, as an example constituted inside a housing, as shown in JP,6-338819,A, JP,8- 
32 1709, A, and JP,9- 127267, A, the method of mounting a dipole antenna, a loop antenna, and a slot 
antenna in the interior of a housing is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the band built-in antenna equipment of the 
above-mentioned former, when an arm was equipped, there was a problem that impedance fluctuation 
was large, greatly [ degradation of the antenna gain under the effect of an arm ]. For example, with 
lambda/2 monopole antenna, about 15dB gain degradation had arisen in arm wearing. Moreover, since 
an antenna connection was working, there was a problem that became complicated structure and 
dependability, such as an open circuit of moving part, became low. Moreover, since structure was 
complicated, it assembled, and there was a problem that a sex was bad. Moreover, since structure was 
complicated, there was a problem of needing a complicated activity for the wireless performance 
evaluation of the wireless section. 

[0005] Moreover, with the housing built-in antenna equipment of the above-mentioned former, there 
was a problem that the effect on an internal wireless circuit was large, and could not make directivity of 
an antenna the optimal as a wrist watch mold. Moreover, since the antenna section served as structure 
embedded at a housing, and structure arranged in the clearance between the wireless circuit board and a 
housing, the structure for connecting electrically the electric supply section and the wireless circuit 
board of an antenna became complicated, and there was a problem that it was difficult to obtain the 
antenna engine performance by which assembly nature was powerless, suppressed assembly dispersion, 
and was stabilized. 

[0006] This invention solves such a conventional trouble and aims at being able to secure high antenna 
gain and good antenna directivity, and offering reliable antenna equipment at the time of arm wearing. 
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[0007] 

[Means for Solving the Problem] So, it constitutes from antenna equipment of this invention so that a 
helical antenna may be installed in the upper part of a wrist watch body. By carrying out like this, there 
is little effect which it has to an internal wireless circuit, and it can secure high gain and good antenna 
directivity. 

[0008] Moreover, inside the body of a wrist watch, the helical antenna consists of antenna equipment of 
this invention so that shaft orientations may become an arm and a perpendicular. By carrying out like 
this, there are little gain degradation and impedance fluctuation when equipping an arm, and they can 
secure high gain and good antenna directivity. 

[0009] Moreover, it constitutes from antenna equipment of this invention so that the 1st printed circuit 
board which mounted the helical antenna which consisted of surface mounted devices, and the 2nd 
printed circuit board which mounted the wireless circuit may be connected perpendicularly. By carrying 
out like this, the assembly nature about antenna mounting is improved and high dependability and the 
stable antenna property can be secured. 

[0010] Moreover, the connection method of the 1st printed circuit board and the 2nd printed circuit 
board is constituted so that a connector may be used. By carrying out like this, structure is easy, and 
assembly nature is good and can secure the always stabilized antenna engine performance. 
[001 1] Moreover, it constitutes so that the matching circuit for helical antennas may be mounted on the 
printed circuit board for antennas. Since the matching circuit for antennas becomes unnecessary to the 
2nd printed circuit board by carrying out like this, the wireless performance evaluation in the 2nd 
printed circuit board simple substance can be performed easily. 
[0012] 

[Embodiment of the Invention] It considers as the antenna equipment of the wrist watch mold walkie- 
talkie characterized by constituting invention of this invention according to claim 1 so that a helical 
antenna may be installed in the upper part of a body of a wrist watch, and there is little effect which it 
has to an internal wireless circuit, and it can secure high gain and good directivity. 
[0013] It is a helical antenna installed in the interior of the body of a wrist watch, and invention 
according to claim 2 considers as the antenna equipment of the wrist watch mold walkie-talkie v 
characterized by constituting so that the shaft orientations of said helical antenna may become an arm 
and a perpendicular, and there are little gain degradation and impedance fluctuation when equipping an 
arm, and it can secure high gain and good antenna directivity. 

[0014] Invention according to claim 3 possesses the helical antenna which consisted of surface mounted 
devices, the printed circuit board for antennas in which said helical antenna was mounted, and the main 
printed circuit board in which the wireless circuit was mounted, considers as the antenna equipment of 
the wrist watch mold walkie-talkie characterized by to connect perpendicularly said printed circuit board 
for antennas and main printed circuit board, improves the assembly nature about antenna mounting, and 
can secure high dependability and the stable antenna property. 

[0015] Invention according to claim 4 can be used as the antenna equipment of the wrist watch mold 
walkie-talkie characterized by using the connector which connects the feeder of a helical antenna 
electrically as an approach of connecting the printed circuit board for antennas, and the main printed 
circuit board, and structure is easy, and assembly nature is good and can secure the always stabilized 
antenna engine performance. 

[0016] Since invention according to claim 5 considers as the antenna equipment of the wrist watch mold 
walkie-talkie characterized by mounting the matching circuit for helical antennas on the printed circuit 
board for antennas and the matching circuit for antennas of it is lost with the need to the 2nd printed 
circuit board, the wireless performance evaluation in the 2nd printed circuit board simple substance can 
be performed easily. 

[0017] Hereafter, the gestalt of operation of this invention is explained using drawing 5 from drawing 1 . 

[0018] (Gestalt of the 1st operation) The wrist watch mold walkie-talkie which mounted the antenna 
equipment of the 1st operation gestalt is equipped with the main printed circuit board 6 in which the 
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body 2 of a wrist watch with which the arm 4 was equipped with the band 3, the helical antenna section 
1 arranged in the up side, the transmission line 5 which transmits the transceiver signal of that, and a 
wireless circuit were mounted as shown in drawing 1 . 

[0019] Generally, the chip mold helical antenna formed in the interior of a dielectric is used, and the 
helical antenna section 1 is protected by the antenna case 7, and is arranged in the up side of the body 2 
of a wrist watch. The helical antenna section 1 operates as a normal mode helical antenna, a main 
polarized direction turns into the shaft orientations of a helical antenna, i.e., Z shaft orientations, and 
antenna directivity turns into indirectivity at an X-Y flat surface. Moreover, since the helical antenna 
section 1 separates spacing to some extent and is arranged from the main printed circuit board 6 and arm 
4 with which the wireless circuit was mounted, effect which it has on an internal wireless circuit can be 
lessened, and degradation of the antenna engine performance by the proximity effect of an internal 
wireless circuit or an arm can be suppressed. Moreover, although the helical antenna section 1 is stood at 
right angles to an arm 4 by drawin g 1 , antenna directivity can be changed by giving this an inclination. 
[0020] For example, in the walkie-talkie of 1.9GHz bands, such as PHS, the height of the helical 
antenna section 1 is made to about 6mm and small. Since the height of the body 2 of a wrist watch is 
generally about 1 5mm, the dimension to which the helical antenna section 1 projects in the up side of 
the body 2 of a wrist watch becomes below one half of the height of the body 2 of a wrist watch, and, 
functionally, a big problem does not become structurally or in design. Moreover, the antenna gain at the 
time of equipping an arm serves as about 1 dBi extent in the maximum radiation direction. 
[0021] Thus, with the antenna equipment of the 1st operation gestalt, there is little effect which it has to 
an internal wireless circuit, and it can secure high gain and good directivity. 

[0022] (Gestalt of the 2nd operation) The wrist watch mold walkie-talkie which mounted the antenna 
equipment of the 2nd operation gestalt is equipped with the main printed circuit board 6 in which the 
body 2 of a wrist watch with which the arm 4 was equipped with the band 3, the helical antenna section 
1 arranged to the interior, the transmission line 5 which transmits a transceiver signal, and a wireless 
circuit were mounted as shown in d r a wi ng 2 . 

[0023] In the 1st operation gestalt of drawing 1 , this 2nd operation gestalt builds the helical antenna 
section 1 in the interior of the body 2 of a wrist watch, and it arranges it so that shaft orientations may 
become perpendicular to an arm 4. Moreover, the location of the body of wrist watch 2 interior where 
the helical antenna section 1 is arranged is arranged in the condition of having established the arm 4 in 
the transverse plane of the body 8 at the direction (direction of X) approach of a transverse plane of the 
body 8. The helical antenna section 1 operates as a normal mode helical antenna, and a main polarized 
direction turns into the shaft orientations of a helical antenna, i.e., Z shaft orientations. In this 2nd 
operation gestalt, since the distance of the helical antenna section 1 and an arm 4 becomes 
comparatively near, when the shaft orientations of the helical antenna section 1 have been horizontally 
arranged to an arm 4, ** RIANTENA gain deteriorates greatly in the image effectiveness of an arm 4 
temporarily, then, the helical antenna section 1 » receiving ~ an arm 4 - touch-down - it is regarded as 
a conductor, and by installing shaft orientations perpendicularly to it, degradation of the antenna gain at 
the time of arm wearing is oppressed, and the stable antenna engine performance is obtained. Moreover, 
the maximum radiation direction can be turned in the direction of a transverse plane of the body 8, 
without being influenced of the passive circuit elements inside the wrist watch which exists in the body 
8 side seen from the helical antenna section 1 etc., since the helical antenna section 1 is arranged at the 
direction (direction of X) approach of a transverse plane of the body 8. 

[0024] For example, in the walkie-talkie of 1 .9GHz bands, such as PHS, about 6mm and since the height 
of the helical antenna section 1 is small, it is restored to the interior of the body 2 of a wrist watch, and it 
can be built-in-ized. Moreover, the antenna gain at the time of equipping an arm serves as abbreviation- 
2dBi extent in the maximum radiation direction. 

[0025] Thus, with the antenna equipment of the 2nd operation gestalt, there is little antenna gain 
degradation at the time of arm equipment, and it can secure high gain and good directivity at it. 
[0026] (Gestalt of the 3rd operation) As shown in drawing 3 5 the wrist watch mold walkie-talkie which 
mounted the antenna equipment of the 3rd operation gestalt is constituted so that the printed circuit 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/1/07 



JP,1 1-1 77328, A [DETAILED DESCRIPTION] 



Page 4 of 5 



board 9 for antennas in which the helical antenna section 1 which consisted of surface mounted devices 
was mounted, and the main printed circuit board 6 in which the wireless circuit was mounted may be 
connected perpendicularly. 

[0027] The helical antenna section 1 is what made the chip mold helical antenna formed in the interior 
of a dielectric the structure in which a surface mount is possible, and is mounted in the printed circuit 
board 9 for antennas by what the electric supply terminal 10 and the electric supply pattern 1 1 are 
soldered for (generally reflow). Moreover, the printed circuit board 9 for antennas is connected at right 
angles to the main printed circuit board 6 by soldering the electric supply pattern 1 1 and the electric 
supply pattern 12. Therefore, the helical antenna section 1 can lessen the error of the installation location 
to the main printed circuit board 6 while being attached in the direct main printed circuit board 6 without 
a cable etc. With constituting as mentioned above, since the antenna connection which was the technical 
problem of conventional band built-in antenna equipment is working, it is complicated and 
dependability can solve fundamentally the problem that it is low and assembly nature is bad. Moreover, 
the structure of the electric supply section which was the technical problem of conventional housing 
built-in antenna equipment becomes complicated, and assembly nature is bad and can solve 
fundamentally the problem that assembly dispersion is large. 

[0028] Thus, with the antenna equipment of the 3rd operation gestalt, the assembly nature about antenna 

mounting is improved and high dependability and the stable antenna property can be secured. 

[0029] (Gestalt of the 4th operation) As the wrist watch mold walkie-talkie which mounted the antenna 

equipment of the 4th operation gestalt is shown in drawing 4 , the helical antenna section 1 which 

consisted of surface mounted devices, the printed circuit board 9 for antennas in which the male RF 

connector 1 3 was mounted, and the main printed circuit board 6 in which the wireless circuit and the 

female mold RF connector 14 were mounted are connected perpendicularly. 

[0030] Since it is the connector which there was little loss and held a certain amount of mechanical 

strength and in which desorption is possible, and the electric supply section and the wireless circuit of 

the helical antenna section 1 were connected electrically and it serves as positioning between printed 

1 circuit boards in the RF (for example, 1 .9GHz band), structure is very easy and, as for the male RF 
connector 1 3 and the female mold RF connector 14, can improve assembly nature. 
[003 1] Thus, with the antenna equipment of the 4th operation gestalt, structure is easy, and assembly 

' nature is good and can secure the always stabilized antenna property. 

, [0032] (Gestalt of the 5th operation) The wrist watch mold walkie-talkie which mounted the antenna 
equipment of the 5th operation gestalt consists of the helical antenna section 1 and the male RF 
connector 13 which consisted of surface mounted devices, a printed circuit board 9 for antennas in 
which the matching circuit 15 for antennas was mounted, and a main printed circuit board 6 in which the 
wireless circuit and the female mold RF connector 14 were mounted, as shown in drawin g 5 . Although 
the male RF connector 13 and the female mold RF connector 14 are connected at the time of assembly 
completion, a cable 1 6 and the wireless performance-measurement machine 17 are connectable with the 
female mold RF connector 14 at the time of the check of main printed circuit board 6 simple substance 
before an assembly of operation. 

[0033] Although the electric supply impedance of the helical antenna section 1 is generally designed as a 
50-ohm system, it shifts from 50 ohms in many cases under the effect of the mounting condition in the 
interior of the actual body of a wrist watch, or contiguity components. On the other hand, since the 
electric supply system impedance by the side of a wireless circuit is designed by 50 ohms, a matching 
circuit is needed between a wireless circuit and the antenna electric supply section. When the above- 
! mentioned matching circuit is mounted for example, on the main printed circuit board 6, the impedance 
; in female mold RF connector 14 edge will shift from 50 ohms, and the fault that the direct continuation 
of the system of measurement (generally 50-ohm system) cannot be carried out at the time of the check 
of main printed circuit board 6 simple substance of operation arises. Then, in the 5th operation gestalt, a 
matching circuit 15 is mounted in the printed circuit board 9 for antennas, and it constitutes from 
carrying out the 50-ohm system of the impedance in male RF connector 13 edge so that the direct 
continuation of the system of measurement of a 50-ohm system can be carried out at the time of the 
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check of main printed circuit board 6 simple substance of operation. 

[0034] Thus, with the antenna equipment of the 5th operation gestalt, the wireless performance 
evaluation of main printed circuit board 6 simple substance can be performed very easily. 
[0035] 

[Effect of the Invention] The antenna equipment which installs a helical antenna in the upper part of a 

wrist watch body of this invention has little effect which it has to an internal wireless circuit, and high 

gain and good antenna directivity can be secured so that clearly from the above explanation. 

[0036] Moreover, the antenna equipment which installs a helical antenna in the interior of the body of a 

wrist watch so that shaft orientations may become an arm and a perpendicular has little gain degradation 

and impedance fluctuation when equipping an arm, and high gain and good antenna directivity can be 

secured. 

[0037] Moreover, the antenna equipment to which the printed circuit board for antennas which mounted 
the helical antenna which consisted of surface mounted devices, and the main printed circuit board 
which mounted the wireless circuit are connected perpendicularly improves the assembly nature about 
antenna mounting, and can secure high dependability and the stable antenna property. 
[0038] Moreover, the antenna equipment constituted in the connection method of the printed circuit 
board for antennas and the main printed circuit board so that a connector may be used is easy structure, 
and assembly nature is good and can secure the always stabilized antenna engine performance. 
[0039] Moreover, the antenna equipment which mounts the matching circuit for helical antennas on the 
printed circuit board for antennas can perform easily the wireless performance evaluation in the main 
printed circuit board simple substance. 

[Translation done.] 
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